Charges of nicotinamide adenine nucleotides and adenylate energy charge as regulatory parameters of the metabolism in Escherichia coli.
Methods for measurements of catabolic reduction charge (defined as NADH/(NADH+NAD+)) and anabolic reduction charge (defined as NADPH/(NADPH + NADP+)) are described using [14C]nicotinamide labeling of Escherichia coli cultures. Together with these parameters the adenylate energy charge (ATP + 1/2ADP)/(ATP + ADP + AMP) was measured using labeling with [2-3H]adenine. These three charges were found under different exponential growth conditions to have values independent of the growth conditions: catabolic reduction charge, 0.05; anabolic reduction charge, 0.45; and adenylate energy charge, 0.9. The charges were examined during interruption of growth primarily affecting catabolism, respiration, or anabolism, leading to changes of the charges. The changes of charges are evaluated as a possible regulation of the metabolic rates utilizing or producing the nucleotides by their respective charges.